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(57) Abstract: Azepinc derivatives of the general fonnula (I) or salts thereof; and drugs containing the derivatives or the salts as 
the active ingredient. In said Formula, R 1 is hydrogen, alkyl, aryl, or the like; R 2 is hydrogen or a carboxyl-protecting group; R 3 
is alkylene, a divalent aromatic hydrocarbon group, or the like; R 4 is hydrogen, alkyl, or the like; X is an aromatic carbocycle or a 
heterocycle; m is an integer of 1 to 3; Y is nitrogen, oxygen, or the like; and Z is a group of the general formula (TT): R 8 - R 7 - R* - 
A 1 (wherein A 1 is methylene, sulfonyl, or the like; R 6 is alkylene, a divalent group derived from an arylalkanc, or the like; R 7 is 
methylene, carbonyl, or the like; and R* is alkyl, arylalkyl, or the like). The drugs are excellent in peroral absorbability and in vivo 
fate and exhibit VLA-4 antagonism. 
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a; (i) 




Zf±5£ 

R" — R 7 — R 6 — A 1 — 

(Stf>, A'fi^H'S, X^*s*Wf, R , »*T*"*I'>'*» 2«©7!l-^ 

T^A'S*, R'tt^U-^g, R 8 f*TW*/US. 7!J-/V7 
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9? m m 

yVLA-4 (o4Jl) y>'<*, **C**t, VC 

AM-li:7^n^^f^y^Ktfco t -T**3*>, VLA-4fi, VCA 

VL A — 4 t VC AM— 1 o»-frf±» Sifa.Sfc<!: iMfrtA i: ©3fev 'Sti:| feftK 

o-ejfe5o t y w<s(t, b y v^s*. utaius j:tf#n**if©jfeffittiiB 

tett V LA— 4 6 ©»US<Z>jfcfi9&m~.©«fflfc: V L A - 4 / V C A 

M-i h-£l.-c^5„ ^it, mmft+te, ms&fanK^mtriM-^m 
m<Dmmk'^t>mmti:'&m*:&rci,. vcam-i/vla-4»«^ 
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i^mttif^ienz vcam- \/VLA-4®mv>®M%lRm'irz>MK, ^tJ 

VCAM- lSe^ACOSjjflJS— ©VLA-4Hitt Ramos ^a^MSrPI. 

iafc. 0>J*.WU 7 y h T^rL/O HSIJji^^-x/KBarbadillo et al. , Arthr. 
Rheuma. , 1993, 36, 95) v jgjgMi&$t^ 7^ (Ferguson and Kupper, 

J. Immunol., 1993, 150, 1172; Chisholm et al. , Eur. J. Immunol., 1993, 23, 
682) •Cmm*to9k&jFZtliL 0 H»WiS*6BH«fl^(Yednock, Nature, 

1992, 356, 63), "fftfi^-TvW Abraham et al. , J. Clin. Invest., 1993, 93, 776), 
ifr&tiEM&B (I BD) ^E-r /WPodolsky et al. , J. Clin. Invest., 1993, 92, 372) 

£ b^. v la- 4 izjizmmmmtiK » t-^^&mwifc. ira. mmm. 
— v c am— i ©awa* -r 6 d ^ v ^mmmt* b tn <o . 

5/»KWt*WHfe6Sil5<, VLA-4 W ^ 1*5 ±V4"?fc5 

r ^fclktlTl^MOsborn et al., J. Exp. Med., 1992, 176, 99) 0 VCAM- 
1C0 V*J^l&£T*2<DXm%i&mmffifrb, VLA-4i©^^Il 
y*4XDCD/\>>—Zf&ft (Q3 8IDSPL) tfefeZtlX^ ^ (Jones et al. , 
Nature, 1995, 373, 539) . &1t, VCAM- iroll$«f©S^b, VLA- 

4 ommMmt. Mi k> -r ^5.^4 k> -r >-<z>q i d s p Lis?ij-e& 0 , 

314 0#lOT^/-?7^rV®?^M^ _ CS>5 r. i^&kftT 1^5 (Staunton et al., 
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J. Cell. Biol., 1994, 125, 215; Osborn et al. , J. Cell. Biol., 1994, 125, 60l) : 
VLA-47y^'^ ht LTJS, 7 -Y 7"c ^ ? ^<7> V L A - 4mffiM&X' 

j,oCS-i '<~7 = f- Y<n l d vie?i|£ *> t iz Ltzm^yf- K^T^ K«ffc^ 

(W096/22966, ft'098/42656) $ HX V ^ c 

*fc, RGDE^]£fe£KLfcGPIIb/III a g&fcT hfctefflL, 
(W098/04247). t©«f}:i±. ^O/'JT < f V**"*" 5 G PII b /III a $S(*:7 

=. ©J: 5*VLA-4«:^-t-S^ft©tfe«i3J:WK«:**-Cj*$ii 
»W#5>»±-^e>«lW***i'Sfc*^ VCAM- 1 OX««A1lli» 4 o 

**fctt«atW5Ctfrv\ T-tff^^^^rcVLA-4T>^^=^ hfls 
-ffrfc>*>, #S§9!!2, 5£ ( I ) 
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(CH 2 ) m C0 2 R 2 



(iS*, R' tXTkmW^. ^H|[l~6 07^/Vi, ^If 2~6 07^U 
I« £t^3~ 7 nT/i^/Wg, £t3fgc7~l 1(7)7!) -yUT/U^^S, 
iStgc6~l 0©7!) -yuS^frfi^d^S^^L. R : (47K^^*/if±7t7^ 
3rv-/MfcI5eg£^U R^i^fjtgU-eOTvU^UVS, iKt^2-6©7;^ 

SSr^cU R 4 teR 3 <t&^L^£7FMLT^T<bJ:< ^li^bCiilf, 
MD§B% tt3SJB-?*fllfifcj£#£ LT-£-A/-e^Tt>J:<. atrtfc-M£-*£A/-c 

1 ~ 3 <Og|gc£i£ U Yttlil^, «E»D5(^ -N (R 5 ) - 

R 5 (i^LTR 4 t^lCB^^L, 3Efc, R 5 <iR' <t Lgt«/# LT^T t> 
*V\) £fcfS-S (O) n- nf4l~2(73ffiBc*3E-f 0 ) 

R 8 — R 7 — R 6 — A 1 — 

fcm%C3~~7CD*>?uT**U>^ 2 #<£>£yjt?g: 7 ~ 1 1 (D7 y -/V7;^;>I ( 
2fi5©ft*tt8 — 1 2»7!l-^7^'5r=/US, 2tf<^^^6 — 1 0W7D-./W 
**^»±2«O^Bj|aS:*U R l (±a*«Cl~6 0T/U^a, ^^2 ~ 
6 cOZA-Jr ^&3~7 0i/;7 oTVU^/Pg, j^fg&7~ 1 1©7U 
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A 2 R 9 
R 10 R 9 R 9 



R 9 




fctt7kM&*U R 9 «R 6 *fcf4R 8 <^M'^L^^Ji^LTV^-C4 ) J;V^ 0 A 3 »4S 
fctt-S (O) p- (5£4\ p ttO~ 2 ©SMfc$r*i\) 

ttt5EIfciU ! VLA-47y^=f^ McB§-f 5„ 

MIES: (i) fc*Jtt5«!Jl»co^TiMH-5o 

□ t>S, -< y^DfcVuS. n-T^^S, yy^/US, t e r t-^5vug, 
s e n-^yf/l'I, t e r t-TS/Ug, 3 - 1 f- A*-? *$■ 
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<fcv\ 

fx=/uS, f-T/U/wS, y ey^ 

gn^msi t -< >si t> l < \m&%-mtiEmmm&ffi& t 2 & tz ml 3 

£H*ai$:*U AfrWiUta:, ^y/77=;H, K 

f-ip-/us, t-y k [4, 3-d] 'fyWc [4, 

s-c] t-y ^s/us«^«>rf ?>n5 0 *fc^nb»4«tji**tTv^t>J:v\ <^ 
"rami \^\,^t hmm<Dt<D&&tfbtiz e 
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*fc-fte>ii«Jfc£ftTi^Ti J:v\ 

$ftT<^"Cfc«fcV\ 

fl^S. 1, 2 -v^ P7*o t'U>£, 1, 3 - n^^^^X^^ifTjSfoif 
bft5 0 3=fc::ftfb}ig&£ft-C^-C i> "J: i \ 

«*jR2^-7©7'/w=*S^*yu#=/ua, ^2~5W7^W5 Kg, 
^y^B^^ n-yh^-^I, ^y^F#->l, ter 

**~>m. 3-*9-Ar-7h*'>&* n-^^^^-^m 
it znmmt: tc n#&m&;<oTA> = 3->g# *>»f e>ft 5„ 
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yU*'-^S, n Jl'tf=-A'& s 4 7^ h^rv-^yU^-zUS, i e r t- 
y hdrv'tf^^yUg, s e c h^->77/^=Ag N ^^/loa-drS'^jtfr: 

/VT S Kg, d-/d fc°A-T 5 Kg, y -fu kVUT 5 Kg, n 5 Kg, 

4 y-/7-)V7 5 Kg, t e r t -yfvUT 5 Kg, s e c -y^/UT 5 Kg, n - 
-O^/UTS Kg, t e r t 5 KS*^<Offl*Sfctt»tt«tt«>ryu^ 

^7? Kg^*?ff ibn^o 

^-g, n -yp tvv^^-g, yyo t^f-tfg, n -yfvi^^x, yy^yu 

t e r t-y^^g, s e c -y^VV^Jj-gft i^mi J; fctt#tt«l 

S^^^^yU^-f^yUg^n /Wg, 1 — y-?-/U^^7 -f — A-g, 

2 -y^vi^yuy ^ =yug/i ifOE«l^fctt^tfe«(«OfliJ»^^/uy -f -/ug^ 

^fvu;*yU*~/Vg, yn tVwxyU^^/Ug, l -y^/P^^^syWg, 

g, h y ybgfc e>H5o 

r«*»i-4©J16J»tJe^/i'yr i E-W/i'Sj «5Aft«iLtf4 % y^/i/^77 

^^./U7 7^ ^g, n -y^vi^yu? 7- ^g, -Y y y^-yv^/w y 7 * W /wg, 
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t e r 1-^^7 7^'^ s e c 7 >l-W£ ¥ <F>\M.& 

& £*ttl~6<&7vu=*'>S, 1 - 5 OJKJKrtUT ->^S, *«!S7^ 

1 ~ 4 <BJ!6Jte8i* 2-7 ©7;^ * /u**^/ug % 

f n y yi, trn y s^at, f^y s^^at, f F7t kb try s^at. y > 

rR 9 i: R 8 /4 s ^!rn" LM&Jfef&S i-zm&O&OMWWb LTf3\ t : B!)^>S, 

f^ty s^vat rf7t kd^/ y >at 7h7t Knw y*/ y fcif 

^ f/l-I, oifvl^ n -T'n tf/Vg, t e r t -l/^vVg/j: ft 1-6© 

T/u^g, ryyi-S^<b*©^^2~6<^(S^T^-^S, -<Vi//US, P- 

> h^^y-^l'i^T y -&7 fr*fr&iz.iz.\tz7 *-jvmft¥<DiN7k5rf&, 
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(I) (c&^T, R" fi7K*W-?\ KJfiRl-BOT^^ &*»3~7 

^^S, J^l!H&3~ 7 0^0^*1^^ 2faCO^£&6~l OOTP -/W* 
*fcf4 2ffi<Z>~^ng|tSfc*u R 4 * tltRfft 1 - 6 OT^^S 

&*U RUiR 3 bf&&L&&Mf$.LX\,^Xi>£<, f*f±£ fcfcKSftHC-?* 

TV^fciv^ XfiT y -A-gtSfcfi'^n^^u mlil ££i22 &*U Y 

it^mm*. sstmBSfr. mnw,?-. -n cr b ) - (5$t\ RMiMLTR'^c 

r 8 — r 7 — r 6 — a 1 — 
(5fc<K A'ttu *^*=/i<S*fctt;&yutf=*£&*u R 6 ti^gc l ~ 6 cqt 
/Wdf-U^S, ^2~6«7/V^uyS, 2ffi<D^^C7~l 1 COT y —JU7 
/^/I'S, 2fificOj^^8~l 2COTy -;U7^^-^S, 2«OR*ft6-10 
©ry -^S4fcJi2ffi©^f l P|iSS:aU R 8 HH*ftl-607^^ 
l^**C 7 — 1 1 COT y -/UT/V^/l^ & 8 ~ 1 2 CDT y -/PT/l"Jr= 
mm&6~l OcOTy-^SS^tt^pSftSiSr^L, R*l±R 6 i:&£-LSI 



N 



A 



N 
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,10 



R ! 



,9 



R ; 



,9 
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U A 3 ii^ ^ i^S, K*J0K?-*fcli- S 0 3 -4r«"f .) 

SSI $ tit v *> J: V \ ) X'i&£ixZT±'-c' fR*** L l \ 

StOT'fc^ *fc«lflrW*<** I »<Er*»*:i«: (E) (*\ (Z) 

f*4*c:fMlfc£*ii"» ftftUftS #8««Ei©tt, *r 

*>sfbtt5. mmmt<Di&<omb lti*, *KtfL mtt, a^nat. ■vw^sr 

MiL-Tfi. ^y«>^4SL, 77--^ T^=^*» 7**/<7=? 

mmm 1 ] r j «#tfeoS ( i ) {t^oaastfi; 
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(I I I — i ) 
W 1 

0 2 N— R 3 




(CH 2 ) m -C0 2 R2 



(111) 



O 



(I I - 1) 



OjN— R 3 ^ 



(I 1-2) 



Z-OH (II 1-2) 
Z-W 2 (I 1 I - 3) 




R 



(CHjL-CQjR* 



(112) 



(I - 1) 



5£(n-i) fk^#»tt^aiw^fe!zj:0i!iifi-e#. Sfcstttn-ih (m-2) 
*5«fct/ (III- 3) it&mttWLn&mt LT£tzlt*tifrbmmv>i£¥B.fcic£ 

5*S (1-1) ffc^ttfi. £ATOXS.l*5J:t/2<OSJt&tcJ:U«iti-5rt2)s-c§' 

So 

(Iil) *XS-Cli, S: (II- l) <£&mk& (Ill-l) it£r®*BLfc-r?>- 

k^£<9#, (ii- 2) ikGfyzmk-rzzktf-ezz. zL<oR^ttmmt. mm-ttz 

itt®&&<D&&T-ent>in, * (it— 1 ) fc^tti ^fitc^LT^: (111-1) 
* a n h y r> a, y 7^, h y TkHfk* y •> a, *3? 

iti-h!) <}J*fj:k'tf forth ti, »£^^mmmkLXith l J^^T^y^ t'V 
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vV, N-*?-A^A'*V 1. [5, 4, 0] frl'x*- 

tt&Sttfttt, St (III— 1 ) fli^ttoSlwioraEttU iiS, (II- 1) ft 

•a* i a*tw»L i ~ 7 if-efco s 

T± h—b V sis. N, N-^> ^/U^yU^T $ h\ ^W^/u*^^ K^if^Jf 

muts 0-10 O'C-CtT^K, R^IBIfliiS, 3 0#~2 4B$ffl-e*>5, 

(IS 2) *XSt?tt, 5£ (11-2) ft^tt<0=hoX***»*D>iCifC0iifl|fO* 
#-C5t5cbfc«, (III- 2) <b^«J*fc»i* (HI- 3) {k^>S^-ro<l<h 

oo s: (ii- 2 ) o&m 1 sn^Lts an 

-2) {t-g^fctt* (III- 3) {k^«j«rl — 5a*fflV^tT*3nS. 

(III- 2) ^^J^^T-Ctf^H. 
VSltfrJWi: UTtt, o^iM^VtfiM 5 K, (3-i? 

^W^T'otVu) *^5KvV 5 K. N, N* -ft AsX—i^M S ?7-)V, 

k Kn*-> h i> ^-^f^^ /*:^*=!7 J^^-y-^yl^n y Wt^tl, *>*7x 
=/w#**y/uT5?K*£#fctffe*i<5. ffiv^SW-frW^itt, SC (III- 2) 
£*©*fcJ:o-C««iU ii*, 5* (II- 2) ft^»iaiWUl-7ai-c* 
5 e MI^CTl-t Ko ^f-v"<>'y h 'J 7/-AitHN- k Ko^ 

^ 5£ (II- 2) <k^«Bia»w»Ll~7aft-C*>5o 

s£ (in- 3) ^**fcti^r«HfiSro#«E 

y !7A, tk®?^ h y i7 •£>•. TKttffc* y **<k-7- h y vj*tez&*>tf 
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i> >\ 1, 8-i?T-f\f*sfn [5, 4, 0] 7 -^>\ #1>!7At. e 
r t h*^ K*jf*J*lf fetL-So ffl"^5Jt«*fc«:^-fiMftS©*ii, St (III 

-3) {fc^^iJCtoTSttL, ii#5fc (II- 2) <k^«JlS*lCJtLl~7^ 

DK&&2] 

(1 I 1-4) 

B' P-N-R 3 R 1 

(CH^-COjfi* (CHak-COaR* 



rr 



^-^ITS, (in i ) V -^?"S 

(1 I -1) P-N-R 3 ' 2 (J ] - 3 ) 

R« 



Z-OH (1 11-2) 
SUM Sfcli ri 

Z-W 4 (1 I 1 - 3 ) /— vA*Y % 



(IS2) i o 



x I )— (CH 2 j B1 -co 8 n» 

I 



2— N— R 3 ^ 

R 4 (1-2) 

(W, R\ R\ R\ R\ X, Y, Z:fc±t5mf±^£iaC*!**SU W»*J 
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(III-4) i\:<kms.niWL(onmt LX2ilLlttftfrbmft<D<t¥&:fc',z3: *) 
St CI -2) fk^4*J±» UATOXmi*5J:U f 2 0^f-i9Kiti"o - 

dii) *i&eB, * (ii- 1) it&vot*. an- 4) \t^^mm.m\(D 

(Ig2) *xa-Cli, * (II- 3) Ifc^fcOTS /»tt£*att©*#t?lifc*L 

fem, 5£ an- 2) ^k#«jifctt^ (in- 3) <fc£-&£8!ji8:i<&M2 

<osjtw-«toT, ^ (i-2) \k&m*mm.-rz>z.b&x'*z> B 



(it«t\-. R\ R\ R\ R\ X, Y, Z#J:l*mf±llMB£ PI U W 5 li 

kf bfo% 0 

sfc (III- 5) {t&totiititifrWmt LX$.fclt*:tifrbmi£<D{t^%.JZlz2: V 

®Bi~mm-r & r. t k «t o x^-e^ © s 

* (1-2) * (II- 1) lt&Vok#. (III- 5) fc&fe&Kit&i 



(I I 1-5) 

W 5 




(1-2) 
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(CHaU-COjR 2 * 




1 O 



(CH 2 ) m -COjH 



CHz 
7 — N— R 3 



(1-3) 



(1-4) 



(5£«K R\ R\ R\ X, Y. Z& J: U-mJillWExr IB x R*tt#/U 

SI ( I - 4 ) ik-frfttt, ( I - 3 ) <t&to*X1MBM<DlJ&: m*->.t. T. W. Greene 
and P. G. M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons, New 
York, 1991) T*MSi"5 ZbfcZQ $*i£-f o r. tfX'Z 5. 

ffc^fcftf££iiJB LTfffctifc, jt^llttflcf±iia*JSl5Hb^S:a!»li--5r. 
^tfrX*Z> 0 

3*o»**5 «£ c/ftfl ic J: 3 *B § ft 6 *S A * fcli V L A - 4 0c#t£tt4HUa* fe 

ffeis, niixssfb^x s^ttHHsoaa^uSx ram 
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ash aitak ffijw/i^fcff ens. *t^ne>o»jWf4iwi!??s» p-mn, mm 

*3SK^4fJ*ii*lia*i tT, #S)0. 1~1 OOmg/k g, #£L<lil~ 
£ilTI-^i£0!l«:Mfeif T*«W«o»|ttS:$ 6twA*fi<J*wttH3-r3. &T(DnMm\z 

h^ttttt^L**^^^ CH-NMR) lis f^7^f/^7^ 
frrttBWPfcU JNM-EX2 7 0fX-i^ ho^-^~ (2 70MHz, H ( * 
S^SS) -CSflfcU 5 Mtip pmT*^Lfc 0 Jli&JDK-T-fcrtMtl:*'**' K>v (FA 
BMS) tt. JMS-HX110AS^hn/-^- (B*®^®*) "C^J^L 
fc 0 ^7tSt4SEPA-3 0 OM*-^ ho>-^~ (»»«) TWJtLfc. 

[USS^JD h7^- 7 a □- 1 , 2, 3, 5-rF7tKn-2-t#y 
1 - [3- [[4- 7*=/W] Tir 

f>7$/] -O^/V] -4, 1 — ^✓^■y"Sbf^-'3-aFfiftO»iB: 
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CI 





o 



Me 



(1) h7^-7-^DP-l, 2, 3, 5-fh7t Kn-1- (3-=h = 

-2-**V-5-7*-/l>-4, 1 — <^S7t*-W\?>- 3-gm 

h7^-7-^0O-l, 2, 3, 5-fh7t Ko-2-t*y-5-7s 
— /l^-4, 1 --Oi/^^-tH? fV- 3 -gt^^^Vl^c^-^A- (180mg, 
0. 5 0mmo 1) ©7th>§« (4ml) C, 3 -= h B^i?^P 5 K 
( 1 6 2 m g „ 0 . 7 5 mm ol), fii&t% ]) *? J* (138mg, 1. 00 mm o 
1 ) *5<J:tf3 tik-T VV>^ (1 5mg, 0. 1 Ommo 1 ) 5I^^P 

5:1) -Ctt»U (24 5mg, 9 9%) fcfcfc. 

FABMS (m/z) : 495 (MH*) . 

'H-NMR (CDC1 3 ) 6 : 8. 19-8. 15 (2H, n) , 7. 72 (1H, d, J=7. 6Hz) , 7. 64-7. 19 (8H, n) , 
6. 59 (1H, d, J=2. 3Hz) , 5. 58 (1H, s) , 5. 37 (1H, d, J=15. 2Hz) , 5. 15 (1H, d, J=15. 2Hz) , 
4. 54 (1H, dd, J=8. 6, 5. 3Hz) , 4. 15 (2H, q, J=6. 9Hz) , 3. 15 (1H, dd, J=16. 8, 8. 6Hz) , 
2. 79 (1H, dd, J=16. 8, 5. 3Hz) , 1. 25 (3H, t, J=6. 9Hz) . 

(2) F7^-7-^no-l, 2. 3, 5 -T h 7 t Ko - 2 V- 5 - 
7x=/l/-l- [3- [[4- (3-o-hil/l"7W K) 7 = =;U] T"fe^T 
5 7] -<^v?/U] -4. 1 <y^dftf If 3 -^Rxf/H^f 71/ 
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(1) fftt^ft (9 6 0mg, 1. 94mmol) ?r^/-'MlOO 
ml) IwjgtfU 10%'<7W±&& (15 0mg) ^»DX"C, 3 0 

Dvh ^ 7 ^- (n-^-^"9-> : v--f^^-X^= 1 : 1) "ClftR U 
^(7 8 6mg. 8 7%) «r#fc s ^0^5 Omg^rN, N-y>f'^'^7 
$ K (2ml) [4- K) 7x=/H M 

(3 lmg, 0. 1 lmmo 1), 1 - ' Kn^-<^H)7y-;V (25mg, 
0. 1 7mmo 1) *J:tfl 3 - */K 
*5^S KIM* (32mg. 0. lTmmol) S^THlST' 4 2 *W«J*"*- 

( n _^iJ-V : BWt=-^= 1 : 2) -C»«U (6 4mg, 

8 1 %) 
FABMS (ra/z) : 731 (MH*)- 

'H-NMR (CDC1,) 5 : 8. 10(1H. s), 7. 65-6. 87 (21H, ra) . 6. 54 (1H, d, J=2. 3Hz) , 
5. 55 (1H. s) , 5. 06 (1H. d, J-15. 5Hz) , 4. 96 (1H, d, J-io. 5Hz) , 4. 50 (1H, dd, J-8. 9, 
5. 3Hz) , 4. 16-4. 02 (2H, m) , 3. 48 (2H, s J . 3. 1 1 (1H, dd, J=16. 5, 8. 9Hz) , 2. 76 (1H. dd, 
J=16. 5, 5. 3Hz) , 2. 13 (3H, s) , 1. 20 (3H. l. J=6. 9Hz) . 

(3) 1>7^-7-^d-1, 2, 3. 5-fh7tK3-2-^y-5- 
y^=.jV- 1 - [3- [[4- (3-0-M/V-7W K) 7*-^] T-fe^VT 
5/] -O^/W] -4, l — £>/-/**^iftf>-3-IMfc 

( 2 ) ~?'&tzit&V!) (54mg, 0. 90mmol) ^?/-/M2ml) t 
^ hn Kn77^ (lml) <D«fr#tttC**U 2N*«fl:tH)!7A 

(lml) ^Dxtliat'l. '5^WH»hi-5- 2N«t«tti:Lt» 
««*lw*SraPx.-ca»U. (4 lmg, 7 1%) 

FABMS(m/z) : 703 OUT). 
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'H-NMR (DMSO-cU 5 : 10. 21 (1H, s), 9. 28(1H. s), 8. 16(1H. s . 7. 83-6. 90 
(19H, m). 6. 29 (1H, d, J=2. 3Hz), 5. 5S(1H, s), 5. 42(1H, d, J=15. 2Hz> . 4. 91 (1H, d, 
J=15. 2Hz) , 4. 35 ( 1H. dd, J=7. 9, 5. 6Hz) , 3. 54 (2H, s) , 2. 83 (1H, dd, J=16. 2, 7. 9Hz) , 
2. 57 (1H, dd, J=16. 2, 5. 6Hz) , 2. 24 (3H, s) . 

(Hl£#'l2] (±) - b?y*- 7 - 9 uu — \- [2-^3D-5 - [[3-> h 
drcy_4_ (3_o- h y/l^ V4 Y) 7i-/l'] 7ir?vU7 5 •'] ^^v^/U] - 
1. 2, 3, 5-f h7t h'o-2-t*y-5-7i-/l/-4 ; 1 — <V^^-dr 




FABMS (m/z) : 767 (MH*) . 

•H-NMR (CDC1 3 ) 5 : 8. 03(1H. s), 7. 87-7. 81(2H, m), 7. 47-7. 10(12H, m), 7. 02 
(1H, d, J=l. 7Hz), 6. 94 (1H, d, J=8. 6Hz), 6. 88 (1H, s), 6. 72-6. 62 (3H. m) , 5. 80 (1H, s), 
5. 56 (1H, d, J=16. 8Hz) , 4. 65 (1H, d, J=16. 8Hz) , 4. 56 (1H, dd, J=10. 6, 3. 3Hz) , 
3. 58 (3H, s) , 3. 50 (2H, s) , 3. 26 ( 1H, dd, J=l 7. 5, 10. 6) , 2. 77 (1H, dd, J=l 7. 5, 3. 3Hz) , 
2. 22 (3H, s). 

mmm 3 ) (+> - h?>-x- 7 aa- 1- [2-^0-5 - cc 3 - * h 

=*v— 4- (3-o-MJ/l/!)K' K) 7x.=.jV\ 7tW§;] ^<l/-J)V\ - 
1. 2, 3, 5-rh7t KP-2-t#y-5-7T.-;l/-4, 1 --O"-/;*-^ 
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[a] o : +59.6' (c=0. 34, tPS-*). 
C*ffi«4) (-) - F7^-7-^dd-1- [2-^nc-5-[[3->h 
^cy_4_ (3 — o — h!i/l' l ?l"f K) 7i^U] 7*^7 5;]^'^] ~ 
1, 2, 3, 5-fh7t Kc-2-t=*ry-5-7i^V-4, 1 -"S^/** 

[a] „: -56.6° (c=0. 50, tZJ-fr). 
C^JSf!l5] 1- [2-^c-5- [[3-^ h*v— 4- (3-o-h!)/^ 
K) 7irW^y] -iy^] -l. 2, 3, 5-rh7t Kn 




CO2H 



OMe 



FABMSWz) : 671(MH + ). 

'H-NMR (CDCI3) 6 : 7. 92-7. 79 (3H, m), 7. 47-7. 11 (9H, m), 6. 96-6. 65(5H, m) , 
5. 57 (1H, d, J=16. 8Hz) , 4. 86 (1H, q. J=6. 3Hz) , 4. 51 (1H, d, J=16. 8) , 4. 37 (1H, dd, 
J=10. 6, 3. 3Hz) , 3. 59 (3H. s) , 3. 51 (2H, s) . 3. 21 (1H, dd, J=17. 2, 10. 6Hz) , 2. 63 (1H. dd, 
J=17. 2, 3. 3Hz) , 2. 22 (3H, s) . 1. 64 (3H, d, J=6. 3Hz) . 

C^JS0»J6] (3S) -7-^nc-2, 3-7tKn-2-t^y-5-7i- 
i - [ 3 - [[4- (3-o-h^^KK) 7i-^] 7tW5/] 
^A'] -1H-1, 4 i>y-^T-tf 3 
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H H 



CI 





FABMS(m/z) : 700 (MIT). 

'H-.NMR (DMSO-dj) 5 : 10. 08(1H, s), 9. 98(1H, s), 8. 94(1H, s), 7. 73-7. 67 (2H, m). 
7. 57 (1H, dd, J=8. 6, 2. 3Hz) , 7. 49-7. 41 (4H, ra) , 7. 34-7. 29 (2H, m) , 7. 25-7. 20 
(3H, m), 7. 13-7. 06 (5H, m), 6. 97 (1H, t, J=7. 6Hz), 6. 90 (1H, t, J=7. 6Hz), 6. 60 (1H, d, 
J=7. 6Hz) , 5. 39 (1H. d, J=15. 5Hz), 4. 85 (1H, d, J=15. 5Hz) , 4. 11 (1H, dd, J=7. 9, 5. 6Hz) , 
3. 41 (2H, s) , 3. 11 (1H, dd, J=15. 8, 7. 9Hz) , 2. 73 (1H, dd, J=15. 8, 5. 6Hz) , 2. 21 (3H, s) . 
t«#J7) (3 S) - 1 - [2-^nn-5- [[3-* h*'>-4- (3-o- 
MJA**L~r K) 7^=1^] rtf/i'T?/] ^^yw] -2, 3-S^fc K=- 5 
-^^-2-^-^y-lH-t°y K [3, 2-e] [1, 4] ^Tift°>--3- 



FABMS(m/z) : 669 (JOT). 

'H-NMR (CD,0D) 8 : 8. 66 (1H, d, J=4. 3Hz) , 8. 07 (1H, d, J=8. 2Hz) , 7. 99 (1H, d. 
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J=8. 2Hz) . 7. 75 (1H. dd. J=8. 6, 4. 3Hz) , 7. 64 (1H, s) . 7. 58 (1H, d, J=7. 9Hz) , 7. 2S-6. 99 
(8H, m) , 6. 95 (1H, s) , 6. 84 (1H, d, J=8. 6Hz) , 5. 48 (1H, d, J=16. 5Hz) , 5. 16 (1H. d,' 
J=16. 5Hz) , 4. 64-4. 58(1H, m), 3. 91 (3H, s), 3. 59(2H, s) , 3. 36(1H, dd, J=17. 5, 
7. 3Hz) . 3. 18 (1H, dd, J=17. 5, 6. 6Hz) , 2. 29 (3H, s) . 

n&w 1 1 mmiz l-c, mmm s ~ 1 5 a \zm-rik&&zm£ % btiitit 
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CH^Jl 5 5) 1, 2, 3, 5— T h7t Kb- 1 - [l - [3-> h*v-4 
_ (3_o- MJ^^U-'f K) 7s-^] T-fe^'U-S-f^y ^/u] *?7U- 



(l)l-(l-tert-y h v'TJ/U*'-^- 3 - tV<!/ * 5^- 1 . 

2, 3, 5-rF7tKa-5->f^-2-^y-4, 1 -"^✓aMMM'tT 
3 — ifcg^fvi^^'rA' 
1, 2, 3, 5-rh7kKn-5-^f^-2-t*y-4, 1 -^V^** 
iHrt*:/- 3 -gt:®rx^vua:;*-r/u (6 3 4m g, 2. 4 0mmol) fflN, N- 
i?M f/l/*;VA7 $ K*« (6ml) Id, *&T, 6 0 b V !7 A 

(1 1 6mg, 2. 8 8mmo 1) SrMtl 5$M»*Lfc«, N- t e r t-Zf 
h^->*;^^-3-7'o ; t^f-^!J^ (1. OOg, 3. 6 0mmol) 

^^ES^i-5o i3>f>Vl3 7Wa-* b<f77 4- (n-^=^^V : 

v^x^vl^— r/W=2 : 1) TMMSiU 167^7 7^ (819mg, 74%) 
£ 2 S^ttterS-S-^ i LT#fc, 

FABMS (tn/z) : 461 (MH*) . 

'H-NMR (CDC1 3 ) 5 : (gtt#A) 7. 47-7. 29(4H, m) , 4. 89 (1H, q, J=6. 3Hz), 
4. 36-3. 37 (4H, m) , 4. 21 (1H, dd, J=8. 6, 5. 0Hz) , 4. 07 (2H, q, J=7. 3Hz) , 3. 01 (1H, dd, 
J=16. 8, 8. 6Hz) , 2. 89-2. 39 (2H, m) , 2. 60 (1H, dd, J=16. 8, 5. 0Hz) , 1. 98- 1. 56 (2H, m) , 
1. 63 (3H, d, J=6. 3Hz). 1. 39(9H, s), 1. 33-1. 08(3H, m). 1. 20 (3H, t, J=7. 3Hz) ; 
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(JlttffcB ) 7. 47-7. 27 (4H, m). 4. 98-4. 84 (1H, m), 4. 21 (1H, dd, J=8. 6, 5. OHz), 
4. 07 (1H, q, J=7. 3Hz) , 4. 00-3. 40 (4H, m) , 3. 01 (1H, dd. J=16. 8, 8. 6Hz) , 2. 89-2. 40 
(2H, m) , 2. 59 (1H, dd, J=16. 8, 5. OHz) , 1. 94- 1. 02 (5H, m) , 1. 63 (3H, d, J=6. 3Hz) , 
1.42(9H, s). 1.2K3H, t, J-7. 3Hz). 

(2) 1, 2, 3, 5-rh7th'D-l - [1- [3-/ h^rv— 4- (3-o 

- h v jv*p \s4 k) y ^=ao r-tf-'i'- 3 - y * fvu- 5 -> 5"w 

- 2 -:tf-*y-4, 1 — O'^^^f-if f 3 -f^gem^yVjc^-^^ 

( 1 ) -C&tcfc&W) ( 5 1 m g , 0 . 11 mm o 1 ) cog^^fvv (0 . 5ml) 
jgflfciC, 4 Ntt[R-SlF»*^WS« (1 • 5ml) *1$\7L, MX?5 0^«i*Lfc. 

(0. 5ml) fc*WU [3-^ - ( 3 - o - h V W K) 7 = 

Si (4 2mg> 0. 13mmolK 1-k Kn^^/MJ7/-/V 
(1 8mg, 0. 1 3mmo 1) *3j:tfl -a^/P- 3 - / 7° 

otVu) */^-^ ; K&EKtt (25mg, O. 1 3 mm o 1), N - * 

(3 7 (i 1, 0. 3 3mmo 1 ) tr*D^T^)S.-Cl 5B#lSlit#1"5 0 KJ&^ 

1 : 3) -CMKU (6 2mg, 8 5%) * 2 «©||tt*a^* t LT 

FABMS (m/z) : 657 (MH*). 

'H-NMR (CDC1,) 5 : (Mt3i#A : 2 «<0|sMEj*tef«R£4M 8. 06-8. 01(lH,m), 
7. 63-6. 94(10H, m), 6. 75-6. 61 (2H, m), 4. 94-4. 74 (1H, m) , 4. 39-4. 01 (5H, m), 
3. 80-3. 37 (7H, n>) , 3. 14-2. 22 (7H, m) , 1. 96-1. 16(11H, m) ; 

m&ftB : 2«OlsHE#H£#iS'£4&) 8.06-8.00(lH,m),7.61-7.06(9H,m), 
6. 89-6. 63 (3H, m) , 5. 04-4. 13 (3H, m) , 4. 08 (2H, q. J=7. 3Hz) , 3. 95-3. 47 (5H, m) , 
3. 60 (3H, s) , 3. 10-2. 43 (4H, m) , 2. 22 (3H, s) , 2. 05-1. 03 (8H. m) . 1. 20 (3H, t, 
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J=7.3Hz). 

(3) 1, 2, 3, 5-fh7tKo-l - Cl - [3-*h**>-4- (3-o 

(2) X-ntzit^® (4 7mg, 0. 0 8mmol) %%<T>mMm 1 (3) fc ID 
^l^gL-C3t£$5fc (42mg> 9 3%) £ 2 «£>8&ftfl££> > LT#f-, 
FABMS (m/ z) : 629 (MH*) . 

•H-NMR (CDC1 3 ) 5 :(gtt#A : 2 g<7>II)lEgt£#iS-§-^) 8. 01-7. 93(lH,ra), 7. 52 
-7. 06(10H, m) , 6. 70-6. 57 (2H, ra) , 4. 85-4. 62 (1H, m), 4. 47-2. 56 14H, m), 2. 21 
(3H,s), 1.67-1. 21 (8H,m); 

(gf£{fcB : 2@COlsJ^ttft:^#J) 8. 02-7. 89(lH,ra), 7. 52-6. 95Q0H, m), 6. 67 
- 6. 61 (2H, m) , 4. 95 - 4. 73 ( 1H, ra) , 4. 4 1 - 4. 36 ( 1H, m) , 4. 20 - 4. 1 1 ' 1H, m) . 
4.00-3.26(8H ( m),3. 17-2. 19(7H,ro),2. 12-0. 95(8H, m). 

[*&£0>Jl56) 1, 2. 3, 5-fh7kKo-l-[l-[3-^^>-4 
_ ( 3 _ 0 _ ), y ,\,f, V y( K) 7^-jV\ T-fe^W- 3 - f^y > : -/u] ^ 



FABMS (m/z) : 615 (MH*). 




'H-NMR (CDCla) 6 : 8. 04-7. 92 (1H, m), 7. 53-6. 96 (10H, m), 6. 77-6. 65 (2H, ra) , 
4. 86-3. 27(12H, ra) , 3. 22-2. 25 (7H, m) , 2. 16-0. 97 (5H, m) . 
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tMI&Wl 5 7) (3 S) - 2, 3-vt K a - 1 - [1 - [3-> b=^>-4- 

Tir^/u- 3-fcV^U 5 
K [3, 2-e] [1, 4] ^7ft'y-3- 



Me 




FABMS (m/z) : 627 (MH*) . 

'H-NMR (CD 3 0D) 6 : (JlttttA : 2«OH«EJH4|*:S^«)) 8. 77-8. 63(lH,m), 
8. 16 - 7. 57 (4H, m) , 7. 20-6. 64 (5H, m) , 4. 60-4. 18 (2H, m) , 3. 96-2. 29 (18H, m) , 
1.90-1.05 (5H, n); 

(ftttffrB : 2 ttOEME|lttfl4frfr4to) 8. 79 (1H, d, J=4. 0Hz) , 8. 24(1H, d, J=8. 3Hz), 
7. 98(lH,d, J=8. 2Hz), 7. 94-7. 86(lH,m), 7. 59 (1H, d. J=7. 3Hz), 7. 20-7. l3(2H,m), 
7. 03 (1H, d, J=7. 3Hz) , 6. 81 (111, s) , 6. 63 (1H, d, J=7. 9Hz) , 4. 60-4. 40 (2H, m) , 
3. 86 (3H, s), 3. 83-3. 50 (5H, m), 3. 40-3. 00 (6H, m), 2. 62 (1H, dd, J=12. 9, 7. 9Hz), 
2. 29 (3H, s) , 1. 87- 1. 03 (5H, m) . 

unm 1 5 5 > mmic lt, mmm 158-193 ^-rft^^siit ufc. # 

1 tc^i-^o 
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191 


<r 


ti 


698 (MH + ) 


192 

a 




gi 


726 (MH + ) 


i 193 


xx 


gi 


726 (MH+) 



(tttfcWl) VLA-4/VCAM-liflf^i 

b h VCAM-1 JSe^F-Sr h7^7i^ h L^^-V-< = -X/NA^^-|pmiNaJia 
(CHOftBJ®) VLA-4 £3§§|-r5 t hmr#M«#ifl)lS»HL-60^BJ3Sr^O^^ 

±ie<z> vcAM-i cm mm* 9 6 -xmrny^- Y^i^tc^o 7 xi o 3 mm 

M L , =< ^ ^ U V h ft 5 £ t? 1 0 % V is!&!}Ha.m (FCS) £ Ham s F - 12 

^it'3 0^fU HL-60&B8&&O. 4 % >7 '>JfiLTf T fr? 5 > (BSA) "gv^^ 
^.j^j-^^^L, 5 mM 2' ,7' — bis— (carbooxy ethyl)— 5', 6' — carboxy- 
f luorescein-Penta acetoxy Methyl ester (BCECF— AM) Sr*j?JJD LT 7-<^i"o 0 FCS 
^RPMI1640i§«J-C'4 X 1 O e l@/ml ICffi^jSLfc BCECF 9-</VHL-60 *ffl»®?£ 

180/illC, Of*lfc#>W}g}££ 2 0 u 1 ^m\\ IT 3 7tfl5^ 

P5^r«tS-f--5o LT, flMMt'-fc HL-60 «i!&tr, VCAM-1 CHO *IBSa*:^^ 

Lfc9 6^7U-K:, lftfcfc*) 2X 1 0 5 <lfILt, 37tf5«f$ 

-€r£DM^^- h£0. 4 %BSA ^ U hi/— 7 — 

/<-LT7i/- h£i££lc:LT, Ii:i5^ff5„ 1 %NP-40 ^ 

PBSfca§taUC»tefr*J*U #6nfc±»0*3t3ME*rcyto Fluor 2300 IbfeS'l 

jt^*^ uy#T«) -cas^rs. 

Sfc77y? Lt, 1 %NP-40 ^ PBS (D&it&m.. W.IZK?^?'- h't LT, 
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ffc5tai« HL-60 WW&%2 X 1 0\ 1 0\ 2X1 0\ 1 0 4 <@/ml tt£& 
l%NP-40 £PBS ic^AO. IMI^^TV\ »<bftfc±»0£-fc5a**ffl}E-f S, 

itfl«lfc«BKjB*Dli «t -5 VCAM-l 9g£l CHO ttttdftMl L£#II!&&£zffl^ L . 
J: •) »fi*3BP«MPJ* (%) **ffi-rs. 

#IDI&a««lJPJ* (%) - 1 0 0 x [ 1 1 
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l~3<Z>g&£*U Y{4^M^ X &3$fH^ aHJ®^ — N (R 5 ) - 
R 5 lit4LTR 4 il«Ii:**Sr*U R 5 I±R' £8£L*fca£fifcL-C^Tt> 

iV\) £fcJ*-S (O) n- (5*tf» % nttl-~2©»#&*i\) **U 

R 8 — R 7 — R 6 — A 1 — 

S«:*U R 6 f±^*ISl~6 0T/U^^^Ss &3N&2 ~ 6 ©7^= 
J^0^C3~7(Z)^^ aT^^-l^^m. 2«<7)j^^7~l 1 ©7 !l -^.'^/VS, 
2«5©«3(SSf[8~l 2 ©7 y -^T/V^^/US, 2flE(D^|S6~l 0W7D-/V 
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R 1 




*A«, 6~10©7D fcfi— x niiS^^ U R 2 li*3ej^£ 

tg[3~7<D'>^PT/U=^U^S, 2-fl5C0^fSfgt6 — 1 0 COT U -/I'gg fcfi 2 §W 
R 4 f±R 3 £^Lm£^f&LT^T<b£<, Slttt$5>fcll*llK-T-S:«fift^fc LX 

— N (R 5 ) - (SCt, R 3 f4S635:LTR 4 £RClt*$:*U * 

R 8 — R 7 — R 6 — A 1 — 

(SCt. A 1 **. ***=A*fefcf±*Aoie:sA'*t:*U R'f±K*ft 1 ~ 6 COT 
SV*U>m, ^m^H 2-6 (DT;\sfr=-^^m, 2|iB0^3(f*7~l 10Ti;-/UT 
ju*A,& s 2§©Si|[8~l 2«7y-^7;^=/H, 2tf©^f6-10 
COT y -/W3£* fcf* 2 fifi^r" ngRSfc* L> R 8 (tMffft 1 ~ 6 07**/l* 
K*«C7- 1 1 CDT JJ -/WTA^vWg, ^*»8~ 1 2 COT y -/VTyW>{r-/Vg. 
Kit 6 ~ 1 0 ©7 y -^SS fetter b Sl^t R 8 fiR 6 >^L^ 
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R 10 R 9 R 9 



A 3 

s== 

fcl4jjci**&*U R 9 l4R 6 £fcJ4R 8 i:S£3-Lgt£^/&L-CV^Tk J:V\ A 5 te$* 
*J§t-^*S U A 3 I4> ^ l^yS, BStHEMfctt- SO,- ) 

0nvffta»*«-fj &*-r. r 1 , x, R 6 &tz&R a &m-tm-£tzte^t 

4 . ft *W«5ffl^ 1 Jg*fcf4|? 2 JlSiiEifecOTif 
*3Mt#£ U*tt5VLA-47^^ ho 

6. |»*O^J(ll**fcttir2*lMOT<hry||i»fls*fcf4*'Ott[«: 

7 . m*^«5H^ 1 «*fcl4*2 JllzlS^Tif fcV0t*#*fc»4-t<D4fc£ 
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